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(54) FIN FOR HEAT EXCHANGER AND PROCESSING THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fin for a heat 
exchanger and a method for processing the same which 
ensures intimate contact between heating tubes in a 
one-can two-circuit heat exchanger of fin type or the 
like, improves heating efficiency, and prevents dangerous 
phenomena such as boiling. 

SOLUTION: A one can two circuit type heat exchanger 
is constituted by comprising two heating tubes 12, 13a 
which are connected to separate channels, respectively, 
and brazing both of the heating tubes to a number of 
common fins 11, the heating tubes being juxtaposed and 
in intimate contact with each other. Through holes for 
the two heating tubes 12, 13a have circular sections, 
respectively, which substantially equal to the outer 
diameters of the heating tubes to be inserted into the 
common fins 1 1. The portions in which the heating tubes 
are in intimate contact are overlapped and permitted to 
be communicated with each other to form acute angled 
edge portions 33, 34 at both sides of the communicating 

portion, respectively, being defined by adjacent circular arcs of both through holes. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. * 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ]In what carries out low attachment and forms a heat exchanger of a 1— tin 2 circuit type 
in a fin which is provided with two heat exchanger tubes connected to a mutually different 
channel, carries out side-by-side installation adhesion of both this heat exchanger tube, and a 
large number share, While a breakthrough of two heat exchanger tubes is in an outer diameter of 
a heat exchanger tube, abbreviation, etc. which a common fin is made to penetrate by carrying 
out, respectively and considers it as a circular section, A fin of a heat exchanger forming an edge 
part of an acute angle sandwiched by circle with which polymerize a portion which a heat 
exchanger tube sticks mutually, it is made open for free passage, and both breakthroughs acjjoin 
both side surfaces of the communicating part, respectively. 

[Claim 2]ln whait carries out low attachment and forms a heat exchanger of a 1— tin 2 circuit type 
in a fin which is provided with two heat exchanger tubes connected to a mutually different 
channel, carries out side-by-side installation adhesion of both this heat exchanger tube, and a 
large number share, A fin processing method of a heat exchanger carrying out drilling processing 
of every one breakthrough which makes two heat exchanger tubes to stick penetrate by a 
separated process, respectively. 

[Claim 3]A fin processing method of the heat exchanger according to claim 2 carrying out drilling 
processing of the breakthrough which makes two heat exchanger tubes to stick penetrate by 
press working of sheet metal of a separated process, respectively. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

a 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an improvement of the fin aperture shape of a 
heat transfer fin and a heat exchanger tube joined part in more detail about the heat exchanger 
of the calorifier which makes gas, kerosene, etc. a heat source. 
[0002] 

[Description of, the Prior Art]Conventionally, since thermal efficiency is good and can be 
miniaturized, the fin type heat exchanger which combined the heat exchanger tube which has a 
fin of two or mj>re sheets is used abundantly with the calorifier. 

[0003]In recent years, in the hot water supply equipment which makes gas and kerosene a heat 
source, since the miniaturization of an instrument is attained, the so-called fin type heat 
exchanger of the 1— tin 2 circuit type which performs heating additional heating of hot water 
supply and a bath in one heat source appears, and not only the miniaturization of an instrument 
but low-cost-izing by simplification of composition is possible. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the fin type heat exchanger of the above- 
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mentioned 1-tin 2 circuit type, as shown in drawing 8 , the opening of the hole 51 established in 
the fin 50 in order to make two or more heat exchanger tubes 48 and 49 penetrate as shown in 
drawing 7 w as carried out using punch public-funds type 52 which has DARUMA type sectional 
shape. 

[0005]The circular metallic mold portion 52a equal to the outer diameter of the heat exchanger 
tubes 48 and 49 and 52b are formed successively via the narrow constricted portion 52c, and 
the side part of the constricted portion 52c forms the small circle so that this punch public- 
funds type 52 may be illustrated. 

[0006]Therefore, when the fin 50 is made to penetrate the two heat exchanger tubes 48 and 49, 
punch public-funds type 52 constitutionally, A big crevice is produced in the contact portion of a 
circle, the surrdundings of the filter medium by capillarity worsen in the case of low attachment 
to which the heat exchanger tubes 48 and 49 and the fin 50 are stuck, and they are the heat 
exchanger tubes 48 and 49. Generate and the fault where adhesion of comrades becomes 
impossible This sake, Or necessary thermal efficiency was not acquired, there was a problem of 
one heat exchanger tube 48 or the heating fluid in 49 boiling. 

[0007]This invention ensures adhesion of the heat exchanger tubes in the fin type heat 
exchanger of a 1 -tin 2 circuit type, etc., and an object of this invention is to provide an 
improvement of thermal efficiency, a fin of the heat exchanger which prevents dangerous 
phenomena, such as boil, beforehand, and a processing method for the same. 
[0008] 

[Means for Solving the Problem]In what carries out low attachment and forms a heat exchanger 
of a 1-tin 2 circuit type in a fin which this invention is provided with two heat exchanger tubes 
connected to a mutually different channel, carries out side-by-side installation adhesion of both 
this heat exchanger tube, and a large number share, While a breakthrough of two heat exchanger 
tubes is in an outer diameter of a heat exchanger tube, abbreviation, etc. which a common fin is 
made to penetrate by carrying out, respectively and considers it as a circular section, 
Polymerize a pbrtion which a heat exchanger tube sticks mutually, it is made open for free 
passage, and a ; JFin of a heat exchanger forming an edge part of an acute angle sandwiched by 
circle with which both breakthroughs adjoin both side surfaces of the communicating part, 
respectively is started. 

[0009]this invention — in what carries out low attachment and forms a heat exchanger of a 1 -tin 
2 circuit type in a fin which is provided with two heat exchanger tubes connected to a mutually 
different channel, carries out side-by-side installation adhesion of both this heat exchanger tube, 
and a large number share, A fin processing method of a heat exchanger carrying out drilling 
processing of every one breakthrough which makes two heat exchanger tubes to stick penetrate 
by a separated process, respectively is started. 

[0010]In the above-mentioned fin processing method, drilling processing of the breakthrough 
which makes two heat exchanger tubes to stick penetrate can also be carried out by press 
working of sheet metal of a separated process, respectively. 
[0011] 

[Example]Hereafter, with reference to working example shown in an attached drawing, this 
invention is explained concretely. 

[0012]The entire configuration of the 1-tin 2 circuit type bath heater A possessing the heat 
exchanger which consists of a fin concerning this invention is notionally shown in drawing 1 . and 
it has penetrated that the fin 1 1 of a large number which the heat exchanger tube 12 for baths 
and the heat exchanger tube 13 for hot water supply installed side by side in the can 10 should 
be shared. \ 

[0013]The burner 14 which heats the can 10 is allocated by the lower part of the can 10. 

The electromagnetic valve 16 and the proportioning valve 17 are attached to the fuel supply line 

15 to the burner 14. 

[0014]Free passage connection of the heat exchanger tube 12 for baths is carried out at the 
organ bath 22 via the circulation flow passage 21 which attached the circulating pump 20 to 
halfway. 
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[0015]On the other hand, the water supply piping 24 is connected to the stream entrance 23 of 
the heat exchanger tube 13 for hot water supply, and the hot water supply line 26 is connected 
to the tapping hole 25. 

[0016]The amount-of-water detector 27 and the feed-water-temperature detector 29 are 
attached to the water supply piping 24, and, on the other hand, the hot-water supply 
temperature detector 28 is attached to the hot water supply line 26. 

[001 7]In drawing 1 , C shows a control device and controls the electromagnetic valve 16, the 
proportioning v^lve 1 7, and the drive of the circulating pump 20 based on the detecting signal of 
the amount-of-water detector 27 or the hot-water supply temperature detector 28. R is a 
remote control.? 

[0018]It not only can perform additional heating of the organ bath 22, but it can carry out tapping 
of the 1 -tin 2 circuit type bath heater A which has this composition through the hot water 
supply line 26 by combustion of the burner 14 using the single can 10 to a shower, a kitchen, etc. 

[0019]In the heat exchanger which has the above-mentioned composition, this invention has the 
feature with heat exchanger tubes, i.e., this example, to have improved the degree of adhesion 
between the heat exchanger tube 12 for baths, and the heat exchanger tube 13 for hot water 
supply, and have maintained necessary thermal efficiency, and have considered it as the 
structure which can improve. 

[0020]Hereafter, with reference to drawing 2 - drawing 4 which are attached drawings, it explains 
concretely. 

[0021 ]As shown in drawing 2 and drawing 3 , the fin 1 1 of rectangular plate shape opens an 
interval crosswise, and are the heat exchanger tube breakthroughs 30 and 31 of a couple to a 
sliding direction It has provided. 

Both breakthroughs 30 and 31. The heat exchanger tube 12 for baths above-mentioned inside 
and the heat exchanger tube 13 for hot water supply have penetrated. 

[0022] As shown in drawing 3, the two breakthroughs 30 and 31 polymerize the portion which the 
heat exchanger tubes 12 and 13 stick mutually, make it open for free passage, and form the 
narrow communicating part 32 while they are in an outer diameter of the heat exchanger tubes 
12 and 13, abbreviation, etc. which are made to penetrate by carrying out respectively and 
consider it as a circular section. 

[0023]The communicating part 32 forms the edge parts 33 and 34 of the acute angle inserted 
into the both side surfaces by the circles 30a and 31a which both the breakthroughs 30 and 31 
adjoin, respectively. 

[0024]Wax material (not shown) cylindrical in the upper part of the breakthrough 31 in drawing 2 
and drawing 3 T he wax material breakthrough 35 to insert in is formed. 

[0025]While the wax material which melted flows in accordance with the periphery of the heat 
exchanger tubes 1 2 and 1 3 by this composition in the case of soldering, In order to turn 
according to capillarity to the tip of the edge parts 33 and 34 of the triangular shape formed in 
the both side surfaces of the communicating part 32, they are the heat exchanger tubes 12 and 
13. It enables £he danger of boil for necessary thermal efficiency not only to be able to maintain 
and to improved but to improve and to prevent the degree of adhesion of comrades beforehand. 
[0026]Other working example is shown in drawing 4 . In order to ensure having made the 
breakthrough 3,0 for heat exchanger tube 12 for baths into the byway from the breakthrough 31 
of the heat exchanger tube 13 for hot water supply, and soldering in this example, It not only 
forms the wax material breakthrough 36 in the upper part of the breakthrough for heat exchanger 
tube 12 for baths, but it has the feature to have formed the wax material breakthrough 37 also in 
the one-side-edge part 33 of the communicating part 32. 

[0027]While the wax material which melted flows in accordance with the periphery of the heat 
exchanger tubes 12 and 13 also in this composition in the case of soldering, In order to turn 
according to capillarity to the tip of the edge parts 33 and 34 of the triangular shape formed in 
the both side surfaces of the communicating part 32. they are the heat exchanger tubes 12 and 
13. It enables the danger of boil for necessary thermal efficiency not only to be able to maintain 
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and to improve, but to improve and to prevent the degree of adhesion of comrades beforehand. 
[0028]Since it will solder not only with the wax material allocated in the wax material 
breakthrough 36 but with the wax eluted from the wax material allocated in the wax material 
breakthrough 37, Heat exchanger tubes 12 and 13 The degree of adhesion of comrades can be 
prevented more certainly [ the danger of boil ], while being able to improve further. 
[Q029]Next, with reference to drawing 5 and drawing 6 , the fin processing method which forms 
the breakthroughs 30 and 31 which make the above-mentioned heat exchanger tube 12 for baths 
and the heat exchanger tube 13 for hot water supply penetrate in the fin 1 1 is explained 
concretely. ; 

[0030]Punching mechanism B for opening the breakthrough for attaching members required as a 
heat exchanger including the above-mentioned breakthroughs 30 and 31 in the fin 1 1 is shown in 
drawing 5. 

[0031]Punching mechanism B comprises two or more punch public-funds types B1-B7 which 
opened and allocated the fixed interval above the band-like sheet metal P which flows on a 
conveyor along the flow direction of the sheet metal C so that it may illustrate. 
[0032]Each punch public-funds types B1-B7 have attached the punch for a punch of a different 
kind to the undersurface. 

[0033]And as shown in drawing 6 , in each process of the 1st process - the 1st process, by 
descending each punch public-funds types B1-B7 one by one, the sheet metal C can be pierced 
one by one, and various breakthroughs can be formed. 

[0034]That is, in the 1 st process, the breakthrough 40 for heat exchanger tube 1 2 for baths and 
the breakthrough 41 of the heat exchanger tube 13 for hot water supply which descend the 
punch public-funds type B1, and are first formed in the upper row of the fin 11 are pierced 
alternately. C 

[0035]In the 2r|d process, the breakthrough 30 for heat exchanger tube 12 for baths which 
descends punch public-funds type B-2, and is formed in the lower berth of the fin 1 1 is pierced 
[0036]In the 3rd process, the breakthrough 31 for heat exchanger tube 13 for hot water supply 
which descends the punch public-funds type B3. and is formed in the lower berth of the fin 1 1 is 
pierced. 

[0037]Under the present circumstances, while the two breakthroughs 30 and 31 are in an outer 
diameter of the heat exchanger tubes 12 and 13, abbreviation, etc. which are made to penetrate 
by carrying out, respectively and making them into a circular section, While being able to form 
the narrow communicating part 32 by polymerizing the portion which the heat exchanger tubes 
12 and 13 stick mutually, and piercing, The edge parts 33 and 34 of the acute angle inserted into 
the both side surfaces by the circles 30a and 31a which both the breakthroughs 30 and 31 adjoin 
can be formed, respectively. 

[0038]In this 3rd process, the slit shape thermal insulation hole 42 is formed in the part 
equivalent to the both~sides shoulder of the breakthrough 30. 

[0039]By this thermal insulation hole 42. adjustment of the endothermic rate in the heat 
exchanger tubes 41 and 30 allocated in the upper row and the lower berth of the fin 1 1 is 
enabled, and the condensation phenomenon of a heat exchanger and the crack development of 
the heat exchanger tube by excessive heat stress generating can be prevented. 
[0040]Simultari£ously, while forming the Yamagata-like 1st cutting hole 43 along with the lower 
circle of the breakthrough 31, the notch groove 44 for cutting is formed in the both sides. 
[0041 ]In the 4th process, the wax material breakthroughs 36 and 37 are formed in the edge part 
33 which descended and provided punch public-funds type B4 in the 1 side of the upper part of 
the breakthrough 30, and the successive formation part 32, respectively. 
[0042]The thermal insulation hole 42 is added to the surroundings of the breakthrough 30. 
[0043]While forming the Yamagata-like 2nd cutting hole 45 along with the lower circle of the 
breakthrough 31, the 2nd cutting hole 45 is made to open for free passage with the 1st cutting 
hole 43 simultaneously. 

[0044]In the 5th process, punch public-funds type B5 is descended, folding of the both sides of 
the sheet metal P is carried out, and the bend part 45a is formed. 

[0045]The wax material breakthrough 48 is formed in the upper part of the breakthrough 40. 
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[0046]In the 6th process, punch public-funds type B6 is descended and the thermal insulation 
hole 42 is further added to the surroundings of the breakthrough 30. 

[0047]ln the 7th process, while descending the punch public-funds type B7 and forming the 
Yamagata-like 3rd and the 4th cutting hole 46 and 47 along with the lower circle of the 
breakthrough 31, the adjoining cutting holes 43 and 45 and the notch 44 for cutting are made to 
open both the cutting holes 46 and 47 for free passage, and the fin 1 1 is formed. 
[0048]Thus, in this example, since one can carry out drilling processing at a time by a separated 
process by press working of sheet metal using punch public-funds type B, the breakthroughs 30 
and 31 which make the two heat exchanger tubes 12 and 13 to stick penetrate, respectively, The 
fin 1 1 which possesses the edge parts 33 and 34 of an acute angle in the side part of the 
successive formation part 32 of the breakthroughs 30 and 31 can be manufactured easily and 
certainly. i 
[0049] t 

[Effect of the Invention]In what carries out low attachment and forms the heat exchanger of a 
1 —tin 2 circuit type in the fin which is provided with two heat exchanger tubes connected to a 
mutually different channel in this invention as explained above, carries out side-by-side 
installation adhesion of both this heat exchanger tube, and a large number share, The 
breakthrough of two heat exchanger tubes polymerizes the portion which a heat exchanger tube 
sticks mutually, makes it open for free passage, and forms the edge part of the acute angle 
sandwiched by the circle with which both breakthroughs adjoin the both side surfaces of the 
communicating part, respectively while it is in an outer diameter of a heat exchanger tube, 
abbreviation, etc. which a common fin is made to penetrate by carrying out, respectively and 
considers it as a circular section. 

[0050]Therefore, while the wax material which melted flows in accordance with the periphery of 
both heat exchanger tubes in the case of soldering. In order to turn according to capillarity to 
the tip of the edge part of the triangular shape formed in the both side surfaces of a 
communicatingtpart, it enables the danger of boil for necessary thermal efficiency not only to be 
able to maintaip and to improve, but to improve and to prevent the degree of adhesion of heat 
exchanger tubes beforehand. 

[0051]In this invention, the breakthrough which makes two heat exchanger tubes to stick 
penetrate is carrying out drilling processing by press working of sheet metal of the separated 
process, respectively. 

[0052]Therefore, the fin which possesses the edge part of an acute angle in the side part of the 
successive formation part of two breakthroughs which were described above can be 
manufactured easily and certainly. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. (j 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an entire configuration explanatory view of the 1-tin 2 circuit type bath heater 
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possessing the Tin for heat exchangers concerning this invention. 

[Drawing 2] It is an internal structure explanatory view of a heat exchanger. 

[Drawin g 3]It is a shape explanatory view of the fin of the heat exchanger. 

[Drawing 4]l t is a shape explanatory view of the fin of the heat exchanger concerning other 

working example. 

[Drawing 5] It is a punch public-funds type perspective view used for processing of the fin of a 
heat exchanger. 

[Drawing 6]t he work process explanatory view 6 of the fin depended on the said punch public- 
funds type — it is. 

[Drawing 7] It is a shape explanatory view of the conventional heat exchanger fins. 

[Drawing 8]t he punch public-funds type perspective view 8 used for processing of the fin — it is. 

[Description of Notations] 

A 1 -tin 2 circuit type bath heater 

B Punching mechanism 

P Sheet metal \ 

1 1 Fin I 

12 The heat exchanger tube for baths 

13 The heat exchanger tube for hot water supply 

30 Breakthrough 
30a circle 

31 Breakthrough 
31a circle 

32 Communicating part 

33 Edge part 

34 Edge part 



[Translation done.] 
* NOTICES * 

ft 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 8] 
53c 




[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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